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(72) Inventor GERALD FAGAN HOLLAND 

(54) BENZOIC ACID COMPOUNDS AND PHARMACEUTICAL 
COMPOSITIONS CONTAINING THEM 

(71) We, PFIZER INC., a Corporation organized under the laws of the 
State of Delaware, United States of America, of 235 East 42nd Street, New York 
17, State of New York, United States of America, do hereby declare the invention, 
for which we pray that a Patent may be granted to us, and the method by which 
5 it is to be performed, to be particularly described in and by the following state- 5 

ment: — 

Atherosclerosis, a form of arterioscerosis, is characterized by deposition of lipids 
in the aorta and in the coronary, cerebral and peripheral arteries of the lower 
extremities. . As these masses increase in size, the risk of thrombosis and the ensuing 

10 occlusion arises. 10 
Although the etiology of this disease is not fully understood, it has been found 
that those afflicted with atherosclerosis exhibit elevated levels of plasma lipoprotein, 
of which cholesterol and triglycerides are the major constituents. In addition to the 
recommendation that dietary habits leading to lower .^-lipoprotein levels be observed, 

15 various therapeutic agents such as estrogens, thyroxine analogs, sitosterol preparations 15 
and, more recently, 4 'Atromid"-S (ethyl />-chlorophenoxyisobutyrate) have been used 
to lower cholesterol levels in individuals prone to the condition. The word "Atromid" 
is a registered Trade Mark. 

It has now been found that benzoic acids, and more particularly a series of 

20 polysubstituted benzoic acids are effective in reducing plasma lipid levels and can 20 
be expected to be useful in the treatment of atherosclerosis and related cardiovascular 
diseases associated with elevated lipid levels. 

Benzoic acid derivatives have been known in the chemical literature for some 
time and have been reported to possess varied utilities, the most common of which 

25 is as intermediates leading to more complicated and diverse chemical structures. 25 
For example, S-phenacylthiosalicylic acids are reported, Netherlands Specification 
6,607,608, to be useful in the synthesis of benzothiophenes reported to be valuable 
because of their analgetic, antipyretic, antiinflammatory, antitussive, local anesthetic, 
antispasmodic, and antihistamine activity. 

30 Benzoic acid derivatives are utilized in the synthesis of tricyclic dibenz[b,e]- 30 

oxepines (Collect. Czech, Ckem, Commun., 32, 3448, 1967; C.A., 68, 29677r, 
1968) and dibenzo[b,f]thiepins (Collect. Czech. Chem. Commun., 33, 1852, 1968; 
C.A., 69, 86950u, 1968), useful as neurotropic and psychotropic agents. 

Quinuclidinyl esters, claimed in United States Patent 3,405,134 as central 

35 nervous stimulants, utilizes m-benzyloxybenzoic acid in the preparation of final 35 
products. 

Baker, et al., J. Med Chem., 10, 1129 (1967), has recently shown that certain 
phenacyloxy and acetonyloxy derivatives of benzoic acid are inhibitors of a-chymo- 
trypsin. 

40 Recently, m-fluorobenzoic acid has been reported, Belgium Patent 724,121, to 40 

possess analgesic, antipyretic and hypolipemic activity. 

The hypolipemic agents of this invention are represented by the formulae: 
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i urn 

and the pharmaceutical^ acceptable basic salts thereof, where : 

X is fluorine, chlorine, bromine, methyl, methoxy or trifluoromethyl; 

,s fepy'. benzyl <* substituted benzyl where said substituent is fluorine, 
of thTfoml methox y» trifluoromethyl, 3,4-dimethoxy or acylmethyl 



O 



RCCH 2 — 

where R is alkyl containing from 1 to 4 carbon atoms, phenyl or substituted 
Jr methoxy- 6 subst,tucnt is fl "°™e, chlorine, methyl, trifluoromethyl 
R, is methyl 2-hydroxyethyl, allyl, methallyl, crotyl or acylmethyl of the formula 



RCCH*— 

nh h ^ C . R *?. alk yl containing from 1 to 4 carbon atoms, phenyl or substituted 
meSoly! SUbStltUCnt 15 fluorine > ch,orine > trifluoromethyl or 

n is an integer from 0 to 2; and 

R 3 is fluorine, chlorine, bromine or methyl. 

R k?™ff^?f- interest u are impounds of formula I where X is chlorine and 
R t is benzyl, 3,4-dunethoxybenzyl or acylmethyl of the formula 



rA 



^liSgtSES? fr ° m 1 t0 4 Carb ° n at ° mS ' BBd WhCrS X is ^methyl 
A second group of preferred compounds are those of formnH tt v 

« is 0 and R, and R. are as previously indinrorf ,i» f„u^Z.-_ ■! racinox y> 
Hal-isasdtablehalogen,isiUustrSve: 7 1 ^ foUovra, S where 
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phenol or thio-phenol with at least an equimolar amount of the appropriate halide, 
Ri — Hal or R 2 — Hal, in a reaction-inert solvent. 

For convenience, the basic salt of the phenol or thiophenol, the preferred salt 
being sodium, is generated in situ employing one or more of the bases sodium 
hydride, sodium methoxide, sodium hydroxide or sodium carbonate. At least one 5 
equivalent of said base is used, with as much as a 100% excess. 

The solvent can vary considerably in nature and can comprise one or more 
of those selected from dimethylsulfoxide, dimethylformamide, hexamethylphos- 
phoramide, acetone, ethanol, methanol and water. 

In practice, a solution or suspension of the requisite phenol or thiophenol in 10 
a reaction-inert solvent is treated with one or more of the aforementioned bases 
followed by the addition of the appropriate halide, Rj— Hal or R,— Hal. In 
general, it is advantageous to conduct the reaction at elevated temperatures, the 
preferred range being from 75— 150°C. Reaction time is not critical and is dependent 
on temperature, concentration and reactivity of the starting reagents. Times of 1 — 12 15 
hours have generally been adequate to provide the desired products in good to 
moderate yields. 

A convenient method for isolation of the product comprises dilution of the cooled 
reaction mixture with water followed by acidification with 6N hydrochloric acid. 
The resulting precipitate is then filtered, dried and recrystallized from a suitable ?0 
solvent. 

Starting phenols and thiophenols wherein X is trifliioromethyl and the hydroxyl 
or mereapto group to be alkylated are ortho or para to said trifluoromethyl moiety 
represent a special case since said phenol or thiophenols cannot be alkylated under 
afore described basic reaction conditions. Compounds of the present invention 25 
related to I and II wherein X is trifluoromethyl and R t O— or R,S— are ortho 
or para to said trifluoromethyl substituent are prepared by displacement of an aromatic 
halogen ortho or para to the trifluoromethyl substituent by the requisite alcohol, 
RiOH, or mercaptan R^SH. Further, it is frequently advantageous to employ, instead 
30 of the trifluoromethyl substituted halobenzoic acid, the corresponding trifluoromethyl 30 
substituted halobcnzonitrile, which, after the reaction is complete, can be suitably 
hydrolyzed to the benzoic acid. 

The above-described reaction is generally carried out by contacting the appro- 
priate trifluoromethyl-halobenzoic acid or nitrile with at least an equimolar amount 
35 of the requisite alcohol or mercaptan, plus as much as a 10—50% excess, in an 35 
aprotic solvent such as dimethylformamide, dimethylsulfoxide or hexamethylphos- 
phoramide and employing from 1 to 2 molar equivalents of a base such as sodium 
methoxide or sodium hydride. Such reaction is generally conducted at elevated tem- 
peratures of from 80— 150°C. for 2—10 hours. The desired product is isolated by 
40 dilution of the reaction mixture with water followed by adjustment of the pH to 3 with 40 
6N hydrochloric acid. 

In those instances wherein the nitrile is employed, the benzoic acid is obtained 
by subsequent hydrolysis of the product employing aqueous ethanolic sodium 
hydroxide at steam bath temperatures and reaction times of 12 to 24 hours. 
45 Those trifluoromethyl benzoic acids wherein the hydroxy or mereapto are 45 

situated meta to the trifluoromethyl substituent can be alkylated directly by the 
aforedesenbed procedure. 

The requisite hydroxybenzoic acids employed as the starting materials leading 
to compounds of formula I are either available as commercial reagents or are well 
50 known in the chemical literature to those skilled in the art. 50 
The corresponding mercaptobenzoic acids used as the starting compounds for 
the preparation of those acids related to formula II are either commercially available 
or can be synthesized either from the corresponding hydroxybenzoic acid employing 
the method of Newman, et al. s J. Org. Chetn., 3i, 3980 (1966), which teaches the 
55 acylation of a phenol with dimethylthiocarbamyl chloride, thermal rearrangement to 55 
the S-aryl dimethylthiocarbamate and subsequent hydrolysis to the thiophenol; or from 
the corresponding aminobenzoic acid using the procedure of Tarbell, et al, "Organic 
Synthesis", Coll. Vol. Ill, John Wiley & Sons, Inc., New York, 1955, page 809 

,11 ^ ^ . r ^ a [ on . of a di^onium salt with potassium ethyl xanthate 
60 followed by hydrolysis of the intermediate to the thiophenol. 60 
The appropriate trifluoromethyl halobenzoic acid and benzonitriles are com- 
pounds fully disclosed in the chemical literature. 

Regarding the alkylating reagents employed in the process leading to compounds 
of the present invention, allyl, crotyl, methallyl and certain phenacyl and benzvl 
65 hahdes are commercially available. Those benzyl halides not available as commercial 65 
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Sons, Inc., New York, New York Reactions' Vol. I, John Wiley & 

the* Organic ChenJs^ Jg£ C J*C *«l Wagner and Zook, "Syn- 

1956, Chapter 4. Phenacyl hahdL Tnrf ? , ^ , In ^' New York > Ne * York, 
according to the methods as oSi^ed bfw*"** 1 £V kct0nes are synthesized 
Chemistry", John Wiley & Sons In" N^ Ynrf m & 5°°?' " Synthetic 

The requisite benzyl alcohols ° rk ' New York > 1956 > Chapter 4. 

by a lithiumduminu^ X^t^^T^^"™ 1 ^ als or ^prepared 
mg to the methods outlmed by BrZ "O™ ■•Ponding alkyl benzoate accord- 
Sons, Inc., New York, New York 7$ ^SeM^r" ^ 6 ' / ohn Wi,e y * 

» wi, wiapter 10. The requisite acylcarbinols, 

O 

II 

RCCH.OH, 

ketones, ' J ' 331 V 912 )> the corresponding mercaptomethyl 

O 

R — CCH : SH, 

^^^*£ m «^* t %^ ] 7% 1 ™*f -cording to the methods 

Publi^ingCo.,Inc:,Nm g S,N^wS 19s!nS V*** V ° L * 

l The sulfoxides and sulfones SI ft ^ 4 ' P* 8 * 39(X 

by oxidation, employing TtanSd I oxioS t^^K 0 ' 2 > are synthesized 

potassium permanganate oxidizing agents such as hydrogen peroxide or 

prise ^o^ of the present invention com- 

X is fluorine, chlorine, bromine or SKIS 7 T3* a . ble basic wh ^in 
benzyl wherein said substitutes fluorine 9 rf35S? ""^^ 15 ^ or substituted 
or3,4^ethoxyoracymiethXf thc S ^ ^ ttffluon »«W 



2 ^ — r" ouwuiuenr is fluorine, c 
or 3,4-dimethoxy or acylmethyl of the formula 

O 

R — CCH- — 



^jyT ^ er ^'^^ C substituent 7™fluo^e* mSJ^I T ph< ? yl 0r 

methyl. nt iS nu °nne, chlorine, methyl, methoxy or trifluoro- 

sentedX tau7a\Tnd rteirThSST ?T ° f ^ »™*>° repre- 

X is fluorine, bromine or ^^T^^L "ffi ^ SaJtS > whe ™ 
of the formula «u°rometnyl, R 2 is allyl, methallyl, crotyl or acylmethyl 
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II 

RCCH, 



methoxy; and n is an integer from 0 W 2 01eth) ' 1 ' nMuoromnhvl or 

As has been previou!ly n0Kd> , ^ rf fc ^ 
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of the present invention is their ability to form basic salts. Acids of the present 
invention are converted to basic salts by the interaction of said acid with an appro- 
priate base in an aqueous or non-aqueous medium. Said basic reagents suitably 
employed in the preparation of said salts can vary in nature, and are meant to include 
5 such bases as organic amines, ammonia, alkali metal hydroxides, carbonates, bicar- 
bonates, hydrides and alkoxides, as well as alkaline earth metal hydroxides, hydrides, 
alkoxides and carbonates. Representative of such bases are ammonia, primary amines 
such as n-propylamine, w-butylamine, aniline, cyclohexylamine, benzylamine, p- 
toluidine, ethylamine, octylamine, tetriary amines such as diethylaniline, N-methyl- 

10 pyrrolidine, N-methylmorpholine and 1,5 - diazabicyclo - (4,3,0] - nonene; sodium 
hydroxide, potassium hydroxide, ammonium hydroxide, sodium ethoxide, potassium 
methoxide, magnesium hydroxide, calcium hydride and barium hydroxide. 

In the utilization of the chemotherapeutic activity of those compounds of the 
present invention which form basic salts, it is preferred to use pharmaceutical^ 

15 acceptable salts. Although water-insolubility, high toxicity, or lack of crystalline 
nature may make some salt species unsuitable or less desirable for use as such in 
a given pharmaceutical application, the water insoluble or toxic salts can be con- 
verted to the corresponding acids by decomposition of the salts as described above, 
or alternatively they can be converted to any desired pharmaceutically acceptable 

20 basic salt. The said pharmaceutically acceptable salts preferred are those wherein 
the cation is ammonium, sodium or potassium. 

As previously indicated, the benzoic acids of the present invention are all 
readily adapted to therapeutic use as hypolipemic agents in mammals. Outstanding 
for their effectiveness in this regard include the following agents: 2 - benzyloxy - 

25 5 - tnfluoromethylbenzoic acid, 2 - benzyloxy - 5 - chlorobenzoic acid, 2 - (3 4 - 
dimethoxybenzyloxy) - 5 - chlorobenzoic acid, 2 - acetonyloxy - 5 - chlorobenzoic 
acid, 2 - methoxy - 5 - tnfluoromethylbenzoic acid, 3 - methoxy - 5 - trifluoromethyl- 
benzoic acid, 2 - allylthio - 5 - trifluoromethylbenzoic acid, 2 - methallylthio - 5 - 
trifluoromethylbenzoic acid, 3 - phenacylthio - 5 - trifluoromethylbenzoic acid, 2 - 

30 (2 - hydroxyethylthio) - 5 - chlorobenzoic acid and 2 - phenacylthio - 5 - chloro- 
benzoic acid. 

The products of the invention are tested in vivo for hypolipemic activity in 
rats Groups, each comprising 4 animals, of normal Sprague-Dawley (Charles River) 
male rats weighing from 160 to 220 grams are fed rat chow containing the com- 
pound under test for two overnight feeding periods. On the morning of the third 
day the animals are anesthetized and bled from the abdominal aorta. The total 
plasma cholesterol is then determined by the method of J. J. Carr and I T 
Drekter reported in Cliru Chem., 2, 353 (1956). Most of the tests are conducted 
at a feed concentration of 0 15 to 0.25 weight per cent of the compound under test, 
40 but lower levels, 0.O1 to 0.10 weight per cent, are employed in some instances where 
particularly high potency is anticipated. The plasma cholesterol level of the treated 
animals is found to be significantly reduced when compared to animals not receivine 
the test compound. 6 

This pharmacological test for measuring hypochloesteremic activity is a reliable 
indication that similar activity ,n humans can be expected because those compounds 
effective in the rat which have been tested in humans have demonstrated similar 
activ.ty. p-Chlorophenoxy.sobutyric acid, ethyl ester, marketed as Atromid-S, a well- 
known and clinically effective hypocholesteremic agent, causes a 30— 35°'„ 
cholesterol fall in the rat test when administered at a level of 0.25% in the feed 
50 Although the use of the compounds of the present invention is directed toward 

the treatment of mammals in general, the preferred subject is humans. In deter- 
mining an efficacious dose for human therapy, results of animal testing are frequently 
extrapolated and a correlation is assumed between animal test behaviour and proposed 
human dosage When a commercially employed standard is availably the dose 
level of the clinical candidate in humans is frequendy determined by comparison 
of its performance with the standard in an animal test. For example, ZS 
" ™ P f Tn "J f n . dard hypolipemic agent and is administered tohuWaTthe 
rate of 2.0 g. daily in individual doses. It is assumed that if compounds of Se 
present invention have activity comparable to Atromid-S in the test assay, that simS 
doses will provide comparable responses in humans similar 
Obviously, the physician will ultimately determine the dosage which will be 
most suitable for a particular individual, and it will vary with the agl weight and 
response of the particular patient as well as with the nature and extern of me symp- 
toms and the pharmacodynamic characteristics of the particular agent to be 
admimstered. Generally, small doses will be administered initially, with a gradual 
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ncrcare in the dosage until the optima level is determined. It will often he fo„„H 
that when the companion is administered orally, larger quantTties of rhV Sri 
ingredient will be required to produce the same tevfl S J ? u actlve 
quantity administered parenterally d 35 P roduced by a small 

range from 0.3 to 5 g pTdTy I sinel o? d vIhT™ 0 ^ hU "? anS wiU 8 enera »y 
anci there may, of c?u£ ^ol^aft 

bmed with various pharmaceutical accewaL fn^l J! " • T he £ may te com - 

for such a purpose V meanS ° f vanous a 8 ents commonly employed 

IxJZSTJ^?™^ " -Pensions of the herein described 

be employed, as weTas aerite aqueous ^rio^JT^ gly J° l SO,utions can 
salts. Such solutions are Sbtefor Z£S^J^ S^T^ 
Sterile aqueous solutions are adJtionXTSS? L subcutane ?H s administration, 
that their pH is suitably adjusted ? mtravenous ^lection, provided 

rendered isotonic with Xe orTucosf ' ,f and the ^ uid diluent 

utOity in the treatment of said diseaL 8 * hp ' d metabo ^m might find 

The following examples are provided =olelv for the n„rr,«c» ~* n 
are not to be construed as limitation? of tms invention "lustration and 

EXAMPLE 1 
t„ * c«i »• * 3-Benzyloxy-5-chlorobenzoic Acid 

in an oil suspension. After ten minute tt ' ° f - 56 6% sodivm "ydnde 

product extracted with ele, ¥g "Ste'r Sveu, i ! "lL^ hydrocl " oric J add md *<= 
product triturated with water and EhT? J Kmoved in mc M anf | the ^i dtla ] 
and O.C* - of P-aureTptoSe^ 

Anal. Calcd. for C 14 H n Ot,Cl: C, 64.00; H 4 22 
Found: C, 64.05] H, 4.31.' 

EXAMPLE 2 

f-(^-Dimethoxybenzyloxy)-5-chlorobenzoic AeiV. 
To a suspension resulting from 5 15 ? mm « c u, . 

2.5 g. (0.06 mole) of sodium hydride rS6 g fi°' ^ 7 } - f ^5 h,0 / osaIic y ,ic acid and 
formamide is added 11 Tfo Kf „f ^ m 50 ^ d 

mixture heated to lOO-W^C fo 1o ^U^ t^^ 1 cWoride and 
diluted with 150 ml. of waiter and Lrrarr^ vt ^ ^ t,on mixture is cooled, 
with liV sodium hydroxiJe solution "mAT^^* "*? ^ is Washed 
residual product, 3,4 - dimethoxEvH A d F Y .u eva P orated to ^yness. The 
salicylate is triturated wkh isoprS V/ * m^^Sfe? 3 ^ " 5 " Moto " 
rccrystallized from isopropano" ^^91 5 °c P- 70-83 C A 5,11211 sam P le « 

Anal. Calcd. for C,,H,,0 T C1: C, 63.49; H, 5.33 

Found: C, 63.84; H, 5.43.' . 

withT5 C ml b0 S i^S'Jdium' £J- 8 ^ " 50 ml - of is treated 

the solution heated on^am^^ 
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for 15 minutes. Twenty-five milliliters of water is added and the acetone and methanol 
are removed under reduced pressure. The aqueous solution is extracted with ether 
and finally acidified with 6N hydrochloric acid. The resulting precipitate is filtered 
and dried, 4.8 g., m.p. 101 — 105°C. The desired product is purified by recrystal- 
5 lization from methanol containing a small amount of methylene chloride, m.p. 5 
110— 112°C. 

Anal. Cald. for C lB H l3 O s Cl: C, 59.54; H, 4.68. 

'Found: C, 59.60; H, 4.86. 

EXAMPLE 3 

10 Following the procedure of Example 1 or Example 2, and starting with the 10 

appropriate hydroxybenzoic acid and benzyl halide, the following compounds are 
synthesized : 
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CI 

CI 

CI 

CI 

CI 

Br 

Br 

Br 

Br 

Br 

Br 

Br 

Br 

Br 

Br 

Br 



R, 

C G H 5 CH 2 -— 

C a H 5 CH 2 

4-ClC 4 H 4 CH s — 

2- FC.H4CH2— 

3- CFjC^CH^- 

2- aC,H,CH 2 — 

4- CH,C (l H 4 CH 3 — 
4-CK 3 OC 8 H 4 CH 2 — 
3 -BrG 8 I^CH*.— 
4-BrC,H 4 CH^— 

3- CH,OC e H 4 CH*— 
C 4 H S CH S — 
QHjCH,— 

4- aC,H«CH i — 
4-FC,H 4 CHa— 
4-FC,H 4 CH,.— 
4-CH s C 4 H 4 CH,— 
4-CH,OC 6 H 4 CH 3 

2- BrC ( ,H 4 CH J — 

3- CF,C 4 H 4 CH,— 

4- FQH 4 CH 2 — 
C 4 H,CH^- 
C 6 H,CH — 
3,4-(CH ;i O),.C 6 H ;i CH,- 
3,4-(CH,0) J C (l H 3 CH r 
4-FC s H 4 CH s — 
4-FC.H 4 CH 2 — 

3- CFjCaILCH,— 

4- CH,OQH 4 CH..— 
4-CH 3 C a H 4 CH.— 
4-CH,C 0 H 4 CH,— 
4-CH J C s H 4 CH — 



Position of 
Substituent— OR, 
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EXAMPLE 4 
2-Benzyloxy-5-trifluoromethylbenzoic Acid 
To a solution of 10.8 g. (0.1 mole) of benzyl alcohol in 50 ml. of dimethyl- 
sulfoxide is added 4.2 g. (0.1 mole) of a 56.6% suspension of sodium hydride in 
oil, and the mixture stirred until the evolution of hydrogen ceases. 4 - Chloro - 
3 - cyanobenzotrifluoride (18.6 g.; 0.09 mole) is added and the resulting mixture 
heated 3 — 4 hours at steam bath temperatures. The reaction is cooled, diluted 
with 200 ml. of water and the resulting precipitate filtered and dried. The inter- 
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W^mVfi^oFc 3 ' c y Hnoben » tri fl'»ride, is recrystaUized from isopropanol, 

» arfHM 10 ^ ™!^* 1 C °?„ ainil ? g 4 ml \ of 5A/ a< l ueous so^"m hydroxide solution 
i-r^SSS*?*'-!? ab ° Ve ? tennediat e ^d the resulting solution heated to 
90 C. overnight. The reaction mixture is cooled, extracted with ether, and the 

? qU f£Hi ,ayer wfi dlfie ? wtth 12N Mrochloric acid. The precipitate which forms 
is filtered, washed with water and dried, 570 mg., m.p. 92-94°C A small Sample 
is recrystaUized for analysis from etherhexane, m.p .94 5— 96°C 



Anal. Calcd. for QjHuCMv 
Found: 



C, 60.81; H, 3.74. 
C, 60.64; H, 3.81. 



EXAMPLE 5 
3-Benzyloxy-5-trifluoromethylbenzoic Acid 
.L 3 ^'"t'opresulting from 206 mg. (1 m mole) of 3 - hydroxy - 5 - trifluoro- 

ES&toTL?** J™* t* t T 2 m moles > of a 56 ' 6 % oil suspension of sodkJn 
hydride in 2 ml. of dimethylsulfoxide is added 127 mg. (1 m mole) benzyl chloride 
and the reaction mixture heated to 90°C. for 1-2 hours. The mixture i Pooled 
to room temperature, diluted with 10 ml. of water and extracted with ether The 

t^ZTFP 3 f d wMl 6N hydrochloric acid. The precipitated 

pruquci is niterea, anea and sublimed at 125 °C. and 0.5 mm pressure, m.p. 143 — 

Anal. Calcd. for C 19 H u O,F 3 : C, 60.81; H, 3.74. 

Found: C, 60.80; H, 3.70. 

♦Hauptschein, et a/., /. Am. Chem. Soc, 76, 1053 (1954). 

. EXAMPLE 6 

4 or t h^, re 9 ui! l te ™S™K, and employing the procedures of Example 

4 or Example 5, the following benzoic acids are prepared • 
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4-FC,H 4 CH 8 — 

3- FQILCH,— 
3 -FCftHiCHj — 

4- ClC,H 4 CH 2 — 
4-ClC t H«CH 2 — 

2- ClC.ILCHr- 
4-BrC 6 H«CH s — 

3- BrQH 4 CH^- 

4- CH3C.IL.CH,— 

2- CH 3 QH«CH 2 — 
4-CH 1 OC,H 4 CH 4 — 
4-CH 1 OC,H 4 CH 2 — 
3,4-(CH,0) 8 C s H,CH :r . 
3,4-(CH,0)*C.H s CH 2 - 
3,4-(CH s O) 2 QH3CH,- 

3- CFjC.ILCH*— 
3-CF s C,H4CH. — 
QHjCH; — 




Position of 
Substituent — OR t 

2 
2 
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2 
4 
4 
2 
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2 
3 
2 
6 
2 
3 
4 
2 
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EXAMPLE 7 
a 1 , r „ 2_B€nz y 1 oxy-5-methoxybenzoic Acid 

to so\t SSi ilLSS! ft£5 4i & i 5 ^TJS!-f^ 

in a 5« % oil ^W3S.*Jw WSfcli ttrf 
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chloride. The resulting mixture is heated at 98 — 103°C. for one hour, after which 
the insolubles are filtered, the filtrate diluted with 100 ml. of water and the aqueous 
solution extracted with ether. The aqueous phase is discarded and the ether phase 
dried over sodium sulfate and evaporated to provide the intermediate, benzyl 2 - 
benzyloxy - 5 - methoxybenzoate, as an oil 5.0 g. 

The intermediate ester is dissolved in 35 ml. of ethanol containing 30 ml. 
of IN aqueous sodium hydroxide solution and the resulting solution heated for 50 
minutes on a steam bath. The ethanol is removed in vacuo and the mixture diluted 
with 20 ml. of water and extracted with ether. The water phase is acidified with \2N 
hydrochloric acid and the product extracted into ether. The ether is evaporated and 
the residual crude product is chromatographed over 40 g. of Silica Gel packed in 
ethyl acetate. The desired product is eluted with 100 ml. of ethyl acetate, 2.9 g., 
m.p. 88— 92°C. and is finally recrystallized from methylene chloride-ether, 1.6 
g., m.p. 93— 94.5 °C. 

Anal. Calcd. for C 1B H l4 0 4 : C, 69.75; H, 5.46. 

Found: C, 69.75; H, 5.59. 

EXAMPLE 8 

Employing the procedure of Example 7 and starting with the appropriate 
chemical reagents, the following analogues are synthesized : 
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CH, 

CH, 

CH, 

CH, 

CH, 

CH,0 

CH,0 

CH,0 

CH,0 

CH,0 

CH,0 

CH,0 

CH,0 

CH3O 

CH,0 

CH,0 

CH,0 

CH3O 

CH,0 

CH,0 



Ri 

C 6 H 6 CH 2 — 
4-FC 4 H 4 CH 8 — 
4-FC^CH,— 
3-C1QIL.CH,— 

3- ClC^CHr- 

4- BrCJHuCHy- 
3-CF,C,H 4 CH ? — 
3,4-(CH,0)AH,CH r 
3,4-(CH,0) 2 C.H,CH a 
C 6 H 0 CH&— 
CftHsCHj— 

3- FC 4 H 4 CH>— 

4- FC,H 4 CH 2 — 

2- ClC 8 H 4 CH»— 
4-ClC 4 H 4 CH*— 
4-BrC„H 4 CH r - 

3- CF,C.H 4 CH*— 

4- CF,C.H 4 CH 2 — 
4-CH,C 4 H 4 CH a — 
2-CH,C 4 H 4 CH 2 — 
4-CH,OC,H 4 CH J — 
4-CH,OC B H 4 CH 2 — 
S^CHjO^QHjCH* 
3,4-(CH,0),C 9 H,CH a 
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EXAMPLE 9 
2-Acetonyloxy-5-chlorobenzoic Acid 
To a solution of 5.16 g. (0.03 mole) of 5-chloro-salicylic acid in 60 ml. of ethanol 
and 40 ml. of water containing 1.2 g. (0.03 mole) of sodium hydroxide is added 
2.8 g. (0.03 mole) of chloroacetone and the solution heated to reflux for 5 hours. 
The resulting solution is cooled in an ice bath and the precipitated product filtered, 
dried and recrystallized from ether, 800 mg., m.p. 90 — 91°C. 

Anal. Calcd. for C l0 H 9 O 4 a: C, 52.53; H, 3.97. 

Found: C, 52.84; H, 4.04. 
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. . ., EXAMPLE 10 



CH, 
OCH : 




I CH.- 
* QH.- 



Position of Substituent 
O 

— OCHjCR 



2 
2 
3 

»-C s H 7 - 4 



2 



F 
F 

S <** 

ch,— ; 

3 «-QH,- i 

g *-QH,- 4 

ff «-C s H T _ 



2 



CH S , 

CH S — 



QH, 



rvm sC1 * 2 

OCH s n .c, H | 

0CH 3 i-QH,- J 



EXAMPLE 11 

To 206 me fl m mS°^ 5 ;^T m ^ tozoic Acid 
^^nA^ * ethylbenzoic acid 

sodium hydride suspension boiLwSn the hdlH 2 m ™ les > of a 
(1 m mole) of «H>r^oacetoDhenon* ?* ™ e .^^ evolution has ceased, 199 mg. 
to stir at room tempeSuS f hoL ™ >nd ^ e r ? action « ^Uowed 

water and extracted whether t£ ^ ^ I ! actI0 ? 18 diluted with 10 ml. of 
extracted with etiS. R^VJhe 1ST Lit? ,5 a ° d the P"** 

sublimation at 150°C. and oTmm oress^e nZvL 1 ?" 0 " 1 P**? 16 foIlowed 
182 e C ™* Pressure provided the pure product, m.p. 180— 

Anal. Cafcd. for C^OJ,: C, 59.26; H, 3.42 
Found: C, 59.26; H, 3.60. 
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phenacyloxy - 5 - fluorobcnzoic acid, 2 - (4' - fluorophcnacyloxy) - 5 - fluoro- 
benzoic acid, 2 - (2' - chlorophenacyloxy) - 5 - fluorobenzoic acid, 3 - (4' - methyl- 
phenacyloxy) - 5 - fluorobenzoic acid, 4 - (4' - methylphenacyloxy) - 5 - chloro- 
benzoic acid, 3 - (4' - methoxyphenacyloxy) - 5 - chlorobenzoic acid, 3 - (4' - 
5 fluorophenacyloxy) - 5 - bromobenzoic acid, 2 - phenacyloxy - 5 - bromobenzoic acid, 5 
3 - (2' - methylphenacyloxy) - 5 - trifluoromethylbenzoic acid, 3 - (4' - methoxy- 
phenacyloxy) - 5 - trifluoromethylbenzoic acid, 3 - (3' - trifluoromethylphenacyloxy) - 

5 - trifluoromethylbenzoic acid, 4 - (4' - fluorophenacyloxy) - 5 - methylbenzoic acid, 

6 - (3' - methoxyphenacyloxy) - 5- - methylbenzoic acid, 4 - (2' - methoxy- 

10 phenacyloxy) - 5 - methylbenzoic acid, 2 - (4' - fluorophenacyloxy) - 5 - methoxy- 10 
benzoic acid, 3 - (3' - chlorophenacyloxy) - 5 - methoxybenzoic acid, 6 - (4' - 
methoxyphenacyloxy) - 5 - methoxybenzoic acid, 2 - (3' - trifluoromethylphenacyl- 
oxy) - 5 - methoxybenzoic acid and 3 - phenacyloxy - 5 - methoxybenzoic acid. 

EXAMPLE 13 

15 2-Methylthio-5-trifluoromethylbenzoic Acid 15 

Into 75 ml. of dimethylformamide containing 20 ml. of 5N sodium hydroxide 
solution is bubbled methyl mercaptan until a weight increase of 6.3 g. (—30% excess) 
is noted, followed by the addition of 20.5 g. (0.1 mole) of 4 - chloro - 3 - cyano- 
benzotrifluoride. After allowing the reaction mixture to stir at room temperature for 

20 2 hours, the precipitated solid is filtered and the filtrate diluted with 500 ml. of 20 
water and extracted with ether. The ether layer is separated, dried over sodium 
sulfate and concentrated to a semi-solid which on trituration with hexane provides 
the desired intermediate, 4 - methylthio - 3 - cyanobenzotrifluoride, as a crystalline 
solid, 15.2 g., m.p. 68— 72°C. 

25 Thirteen grams of the above intermediate in 150 ml. of ethanol containing 200 25 

ml. of 20% aqueous sodium hydroxide solution is heated at 90°C. for 18 hours The 
reaction mixture is cooled and acidified with 12N hydrochloric acid, and the resulting 
precipitate filtered and dried, 14.2 g., m.p. 198— 200°C. A small sample is sublimed 
at 125 — 135 C. and 0.02 mm pressure, m.p. 198.5 — 200 °C. 

30 Anal. Calcd. for C 9 H,0,SF 3 : C, 45.76 ; H, 2.99. 30 

Found: C, 46.09; H, 3.10. 

In a similar manner are prepared: 2 - (2 - hydroxyethylthio) - 5 - trifluoro- 
methylbenzoic acid m p. 153-154°C; 2 - crotylthio - 5 - trifluoromethylbenzoic 
T* 41 ^aHyfcKo - 5 - trifluoromethylbenzoic acid, m.p. 

35 150—152 C. and 2 - allykhio - 5 - trifluoromethylbenzoic acid, m.p. 178— 190°C. 35 

EXAMPLE 14 
3-Methylthio-5-trifluoromethylbenzoic Acid 

add ?J ?m Ut S °f W i?- 045 u m S le) V merca P to " 5 " trifluoromethylbenzoic 
?n & . x * I 1 1 . iV J . s J odlum hydroxide in 100 ml. of ethanol is added 3.8 ml. 
(0.06 mole) of methyhodide. After the reaction mixture has stirred at room tem- 40 
perature for one hour, it is acidified with UN hydrochloric acid, and the precipitate 
of the final product is filtered and dried, 8.6 g., m.p. 135— 140°C A sample is 
sublimed at 175°C. and 0.03 mm pressure, m.p. 151-152 5°C. P 

A™ 1 - CaIc d- for C 9 H 7 O a SF 3 : C, 45.76; H, 2.99. 
45 Found: C, 45.85; H, 3.02. 45 
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EXAMPLE 15 

Following the procedure of Example 13 or Example 14, and starting with 
the requisite chemical reagents, the following compounds are synthesized: 



CFJ 6 C0 2 H 
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CH,— 
CH,— 

CHs = CH— CH2— 
CH 2 — - CH— CH2.— 
CH 3 CH=CH — CH 2 — 
CH3CH = CH— CH2"~ ■ 
CH 2 =QCH 3 )CH 2 — 
CH 2 =qCH 3 )CHr- 
CH s =C(CH,)CH r - 
HOCH 2 CH^- 
HOCH 2 CH 2 — 



Position of 
Substituent— SR 2 

4 

6 
3 
4 
3 
6 
3 
4 
6 
3 
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Procedure 

Example 13 
Example 13 
Example 14 
Example 13 
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Example 13 
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EXAMPLE 16 
3 -Methylthio-5 -chlorobenzoic Acid 
In a manner similar to the procedure of Example 14, 3 - mercapto - 5 - chloro- 
benzoic acid is contacted with methyl iodide in methanol containing potassium 
hydroxide as the base to yield the desired product in 70% yield, m.p. 148 — 150°C. 

Anal. Calcd. for C,H T 0»SC1: C, 47.41; H, 3.48. 

Found: 47.55; H, 3.56. 

EXAMPLE 17 

Again, the procedure of Example 14 is employed, starting with the appropriate 
starting reagents to provide the following analogs: 
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CI 

CI 

ci 
a 
ci 

Br 
Br 
Br 
Br 
Br 
CH, 




CH,— 
CH S — 

CH^ = CH— — CH o— 
CH 3 CH=CH— CH 2 
CH,CH=CH— CH 2 
HOCH 2 CH 2 — 
CH,— 

CH 3 =C(CH 3 )CHr- 

CH^QCH^CHj— 

CH 2 =CCCH s )CHr- 

HOCH,CHj — 

CH, — 

CH, — 

CH,— 

HOOTCH*— 
CH 2 = CH — CHz — 
Op- 



position of 
Substituent — SR 2 

2 
4 
3 
3 
4 
3 
2 
2 
3 
6 
2 
2 
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4 

2 

2 
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CH, 

CH, 

CH 3 

CH, 

CH 3 0 

CH 3 0 

CH,0 

CH,0 

CH 3 0 

CH3O 



CH 3 — 

CH 3 CH=CH— CH 2 - 
CH^CCCHjJCH^— 
HOCH 2 CH,— 
CH a — 

CH a =CH — CH 2 — 
CH2 = CH— CH2 — 
CH 2 -CH— CH^- 
CH 3 CH=CH— CHr- 
01,01=01— Oi«- 



Position of 
Substituent — SR 2 
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EXAMPLE 18 

2- PhenacyltMo-5-trifluoromethylbenzoic Acid 

A suspension of 14 g. (0.06 mole) of methyl 2 - chloro - 5 - trifluorobenzoate, 
9.0 g. (0.06 mole) of «-mercaptoacetophenone and 4.2 g. (0.03 mole) of potassium 
carbonate in 45 ml. of dimethylformamide is allowed to stir at room temperature 
for 3 hours after which 200 ml. of ether is added and the resulting mixture extracted 
with water. The ether layer is separated, dried over sodium sulfate and concentrated 
to an oil, which crystallizes on treatment with isopropyl ether, 1.6 g., m.p. 128.5— 
130°C. The analytical sample of the intermediate, methyl 2 - phenacylthio - 5 - 
trifluoromethylbenzoate, is purified by sublimation at 120°C. and 0.01 mm pressure, 
m.p. 127— 129°C. r 

Anal. Calcd. for C 17 H J3 0 3 SF,: C, 57.62; H, 3.70. 

Found: C, 57.66; H, 3.70. 

The desired acid is prepared from the crude ester through mild base hydrolysis. 

EXAMPLE 19 

3- Phenacylthio-5-trifluoromethylbenzoic Acid 

A mixture of 1.33 g. (6 m moles) of 3 - mercapto - 5 - trifluoromethylbenzoic 
acid, 12 ml. of IN sodium hydroxide solution and 930 mg. (6 m moles) of «-chloro- 
acetophenone in 20 ml. of ethanol is allowed to stir at room temperature for one 
hour. The reaction mixture is diluted with water, extracted with ether and the result- 
ing aqueous phase acidified with 122V hydrochloric acid. The light yellow oil which 
separates gradually crystallizes and is filtered, 1.8 g., m.p. 135— 150°C. A sample 
is sublimed at 165°C. and 0.05 mm pressure, m.p. 153— 155°C. 



Anal. Calcd. for CHnOjSF,: 

Found: 



C, 56.47; H, 3.26. 
C, 56.84; H, 2.88. 



c , EXAMPLE 20 

Employing the procedure of Example 18 or Example 19, and starting with the 
appropriate reagents, the following benzoic acid derivatives are prepared : 
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Position of 
Substituent — SR 2 
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(CH,) 3 CHCCHr- 
0 

C 6 H 3 CCH 2 — 

o 

II 

o 

4-FC 4 H 4 CCH 3 — 
O 

4-FC.H^CHr- 
O 

3- ClC 0 H 4 CCH 3 — 

o 

4- aC 6 H 4 CCHr- 

o 

II 

4-CH 3 C t H.CCH 5 — 

O 

II 

3- CH 3 OC,H 4 CCH 3 — 

O 

4- CH,OC s H 4 CCH ;! — 

O 

4-CH s OC s H4CCH 3 — 
O 

3-CFsC A H4CCH 3 — 
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EXAMPLE 21 
2-Phenacylthio-5-chlorobenzoic Acid 
A solution of 18.9 g. (0.1 mole) of 5-chlorothiosalicylic acid, 15.4 g. (0.1 mole) 
of «-chloroacetophenone and 8 g. (0.2 mole) of sodium hydroxide in 200 ml of 
ethanol containing 45 ml. of water is heated to reflux for 2 hours. After removing 
one-fourth the alcohol under reduced pressure, the mixture is acidified with hydro- 
chloric acid and the resulting precipitated product filtered, 5.0 g., m.p. 154— 156°C 
The analytical sample has a melting point of 156—157.5°C. 

Anal. Calcd. for C l4 H„O s SCl: C, 58.72; H, 3.62. 

Found: C, 58.59; H, 3.74. 

EXAMPLE 22 

In a similar manner to the procedure of Example 21, but substituting chloro- 
acetone for chloroacetophenone, the corresponding 2-acetonylthio-5-chlorobenzoic acid 
is prepared, m.p. 139— 140°C. 

Anal. Calcd. for C 1(1 H,0 3 SC1: Q 49.08; H, 3.71. 

Found: 49.21; H, 3.80. 
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Anal. Calcd. for C l6 H„0«SF 3 : C, 53.93; H, 3.11. 

Found: C, 54.11; H, 3.29. 



3 S(0) n R 2 

Rz n Position 



CF 3 HOCIL.CH*— 2 

CF, CH*=CH— CH— l 

CF, CH 3 — 2 

45 F CH 3 - 1 



F CH,- 2 4 
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EXAMPLE 23 

Starting with the appropriate chemical reagents and following the procedure of 
Example 2 1, the following benzoic acids are prepared : 

2 - acetonylthio - 5 - fluorobenzoic acid, 4 - phenacylthio - 3 - fluorobenzoic 
5 acid, 3 - (4' - fluorophenacylthio) - 5 - fluorobenzoic acid, 3 - (4' - methoxyphenacyl- 5 
thio) - 5 - fluorobenzoic acid, 2 - (3' - methylphenacylthio) - 5 - chlorobenzoic acid, 

2 - (4' - methoxyphenacylthio) - 5 - chlorobenzoic acid, 3 - (3' - trifluoromethyl- 
phenacylthio) - 5 - chlorobenzoic acid, 3 - acetonylthio - 5 - chlorobenzoic acid, 2 - 
isobutyrylmethylthio - 5 - chlorobenzoic-acid, 2 - acetonylthio - 5 -bromobenzoic acid, 

10 3 - (4' - methoxyphenacylthio) - 5 - bromobenzoic acid, 4 - (3' - trifluoromethyl- 10 
phenacylthio) - 5 - bromobenzoic acid, 2 - (4' - chlorophenacylthio) - 5 - bromo- 
benzoic acid, 2 - acetonylthio - 5 - methylbenzoic acid, 2 - phenacylthio - 5 - 
methylbenzoic acid, 2 - (4' - fluorophenacylthio) - 3 - methylbenzoic acid, 2 - (4' - 
methoxyphenacylthio) - 5 - methylbenzoic acid, 2 - acetonylthio - 5 - methoxybenzoic 

15 acid, 3 - phenacylthio - 5 - methoxybenzoic acid, 2 - (4' - chlorophenacylthio) - 15 
5 - methoxybenzoic acid, 2 - (4' - methylphenacylthio) - 3 - methoxybenzoic acid and 

3 - (3' - tnfluoromethylphenacylthio) - 5 - methoxybenzoic acid. 

EXAMPLE 24 
3-Phenacylsulfinyl-5-trifluoromethylbenzoic Acid 
20 A solution of 2.6 g. (7.5 m moles) of 3 - phenacylthio - 5 - trifluoromethylbenzoic 20 

acid and .75 ml. of 30% hydrogen peroxide in 15 ml. of acetic acid is heated on 
a steam bath for one hour, after which the reaction mixture is cooled and diluted 
with water to the turbidity point. The crystalline product which forms on standing 

lu HtC SS 10 g -' m f;. 148 ,TA 5 i° C ' md finall y recrystallized from acetone-isopropyl 
25 ether, 850 mg., m.p. 154 — 155°C. 



25 



EXAMPLE 25 
2-Phenacylsulfonyl-5 -chlorobenzoic Acid 
30 In a manner sunilar to the procedure of Example 24, 1.0 g. (3 m moles) of 30 

2 - phenacylthio - 5 - chlorobenzoic acid and 3 ml. of 30% hydrogen peroxide in 
40 ml. of acetic acid yielded 800 mg. of the desired sulfone, m.p. 170— 171°C. 

Anal. Calcd. for C l5 H„O s SCl: C, 53.18; H, 3.27. 

Found: C, 53.16; H, 3.32. 

35 EXAMPLE 26 

The following sulfoxides and sulfones are prepared, starting with the requisite 
chemicals, by repeating the procedure of Examples 24 and 25 respectively: 
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HOCH 2 CH»- 

CH S =C(CH,)CH 2 

CH,CH=CHCH 2 - 

CH^CHCHj— 

CH a '=CHCHs(— 

CH z =CHCHr- 

CH,CH=CHCH 9 

CH,CH=CHCH r 

O 

C 4 H a CCH^— 

o 

CH.CCH,— 

o 

CjHjCCHz — 
O 

4-FC.H.CCH,- 
O 

3-010^001*- 
O 

3-cichXch^- 
o 

o 

3-CF s C 6 H 4 c'cH i - 
O 

CHjCCHr— 
O 

C^CCHr- 
O 

4-OI,OC,H 4 <!!cH 2 - 
O 

3-0^0.11,001,- 

o 

3-01,0,^001,- 
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X R, n Position 

O 

II 

CI 4-CH,OC,H 4 CCHr- 2 2 

O 

CI CH.CCH,-: : 1 3 

O 

II 

CI CHjCCHj— 2 3 



Br 4-CH,OQH 



Br 



O 

JcCH*— 



O 



Br 3-CF 8 C,ILj 

O 



4-QC«H 4 GCH y 



O 

CH3 2-C fi HodcH 2 — 2 2 

o 

CH, CH 3 <!:CH 2 — 1 2 

O 

10 CH 3 CH 3 CCH^ 2 '2 10 

O 

CH S 4-FC & H«CCH*- 1 2 

O 

CH s O CHjCCHs— 1 2 

O 

CH s O C S H S CCH 2 — 2 3 

O 

CH,0 4-aC,H*CCH 2 — 1 2 

O 

15 CH,0 4-ClC 6 H 4 CCH a — 2 2 15 

EXAMPLE 27 
3-Methoxy-5-trifluoromethylbenzoic Acid 
This product is prepared according to the procedure of Example 5 and com- 
prises contacting 3 - hydroxy - 5 - trifluoromethylbenzoic acid with methyl iodide 
20 in methanol containing sodium methoxide as the base, m.p. 131 — 135°C 20 

Anal. Calcd. for C,H r O,F,: C, 49.11; H, 3.20. 

Found: C, 49.28; H, 3.30. 



EXAMPLE 28 
Starting with 4 .^^^^"^ethylbenzoic Acid 
following the procedure orEx'ijleTS^^ 110 ^ ^ SOdium metho ^e and 
106.5'C Netherlands Appl&UV 712 Ta ttjLT™ 1 ' «»- 
point of 103-105X. for this compound g) reports a meItin S 

and 3^*^-^.;^ - 3 - tnfluoromethylbenzoic acid 

-le^^^ Charles River) 

compounds for two overnight eeding S S Q / ™ coat ^S the tesi 
the annuals are anesthetized and Hbl«? E u*^ ra °n»ng of the third day 
cholesterol is then detennaSi by thtmeSoa SV^S^ J? V "5* t0tal I*™ 
in C/i«. CAem., 2, 353 (1956) Mm «f*A J* J ' ^ 311(1 L J- Drekter reported 
the feed of 0.15 to oi ^ wtgh?5 r * ^hf 6 O0oduc ? 1 at a 
levels are employed in some Instances The t0 ^ 3?^ test > but lower 
sumed ,s computed from feed consumpdonc ve?3i S52? ° f com P^d con- 
in milligrams per kilogram body 3t oVX L^ y K P t n ° d 80(1 is Elated, 
cholesterol fall measured: g ^ °* y * a,on 6 wth *e associated per cent 

Compound % Cholesterol Daily Dosage 

2-Methoxy-5-trifluoromethyl-benzoic " 
acid 

2-Benzyloxy-5-trifluoromethyI.benzoic 42 223 

acid 

2-Chloro-5-trifluoromethyl-benzoic 41 256 

acid 

2- Benzyloxy-5-chlorobenzoic acid f? 231 

3- Benzyloxy-5-trifluoromethyl-benzoic 208 

acid 

2- Medioxy-5-chIorobenzoic acid 11 164 

3- Methoxy-5-trifluoromethyl-benzoic 217 

acid 

2-Ac«on y loxy-5-chlor(>benzoic acid j* 2 2 J 4 

2-C4-ChIorobenzyloxy)-5-chlorobenzoic 158 
acid 

2- Methoxy-4-trifluoromethyl-benzoic 14 240 

aad 

3- Benzyloxy-5-chlorobenzoic acid 11 227 

fc?v n ^ 3r * 5 : methox y ben2 oic acid f? 178 

2<3' J 4'-DimethoxybenzyJoxy)-5- 242 

chlorobenzoic acid 

2,5-Dimethoxybenzoic acid It 227 

3-Chloro-5-trifluoromethyl-benzoic 243 
acid 

2-Bromo-5-trifluoromethyl-benzoic 13 141 
acid 

2,4-Dichlorobenzoic acid \\ 140 

2-Bromo-5-chlorobenzoic acid 7? 149 

2 - M «*ylthio-5-trifluoromethyl-benzoic 106 

2-Methylsulnnyl-5-trifluoromethyl- 27 2 *5 
benzoic acid 

2-Allylthio-5-trifluoromethyl-benzoic 14 265 
acid 

2- Phenacylthio-5-chloro-benzoic add 2? 185 
^-Phenacylsulfonyl^^hloro-benzoS acid It 219 

add" 7 5 - ta ' fluoro -methylb«izoic 1 233 

3- Phenacylsulfinyl-5-trifluoro-methvI. 20 229 

benzoic acid y 

20 247 
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30 acid 



10 



%' Cholesterol Daily Dosage 
Compound Fall mjs./k* 

3 -Methylsulf onyl-5 - trifluoro-methyl- 
benzoic acid 

5 2-(2'-Hydroxyethylthio>5-trifluoromethyl- 
benzoic acid 

2-(2 / -Hydroxyethylthio)-5-chlorobenzoic 
acid 

2-Acetonylthio-5-chloro-benzoic acid 
10 2-Crotylthio-5-trifluoromethylbenzoic acid 

2- MethaUylthio-5-trifluoro-methyl 

benzoic acid 

3- Methylthio-5-chlorobenzoic acid 

3-Fluorobenzoic add y £m 

15 5-Chloro-2-(4'-chlorophenyl-ureylene) 15 

benzoic acid 

5-Trifluoromethyl-2-benzyl-amino- 
benzoic acid 

5-Chloro-2-(«-propylureylene)-benzoic 
20 acid 

5-Trifluoromethyl-2-(3-methyl-piperidino) 
benzoic acid 

5-Trifluoromethyl-2-(3,5-di-methyl- 
piperidino)benzoic acid 
2 * 5-Trifluoromethyl-2-acetamido-benzoic 
acid 

5-Trffluoromethyl-2-benzamido-benzoic 
acid 

5-Trifluoromethyl-2-diethyl-aminobenzok 



Fall 




13 


255 


22 


253 


29 


245 


it X 


550 


16 


255 


25 


244 






0 


228 


32 


249 


17 


148 


10 


199 


27 


196 


19 


144 


7 


127 


26 


128 


6 


141 



20 



25 



30 



. In a similar manner, when tested by the above procedure, the foUowing benzoic 
acids also lower chloesterol levels: 3,5 - difluorobenzoic acid, 2,5 - difluorobenzoic 
acid, 2 - chloro - 5 - fluorobenzoic acid, 3 - fluoro - 4 - chlorobenzoic acid, 3 - 
fluoro - 4 - bromobenzoic acid, 2,3 - dibromobenzoic acid, 2 - bromo - 5 - fluoro- 
benzoic acid, 3,5 - dibromobenzoic acid, 3 - fluoro - 4 - methylbenzoic acid, 2 - 35 

" - fl ^n>benzoic acid, 2,5 - dimethylbenzoic acid, 2,3 - dimethylbenzoic 
acid, 2 - methylthio - 5 - fluorobenzoic acid, 2 - methylthio - 5 - memoxybenzoic 
acid, 3 - fluoro - 5 - tnfluorobenzoic acid, 2 - methylthio - 5 - methylbenzoic acid, 
40 Lh 7 r ° m °i,i" - c meth0J 5*«w»c acid, 3 - trifluoromethyl - 4 - methylbenzoic 

mlih'in ? " k " ^y"* 020 * a « d > 2 - chloro - 5 - methylbenzoic acid, 2 - 40 
mSl ; V b T ob ^ nZ01 ^ J acld ' 3 " aa ^ 1 - 5 - niethoxybenzoic acid, 3 - 
~nl ' ? uor ?, be ^ 0 i c aad > 3 - fluoro - 5 - methoxybenzoic acid, 3 - bromo - 
5 - methylbenzoic acid and 3 - methyl - 4 - bromobenzoic acid. 

45 a a va u • , SAMPLE 29 

ln.m«5Ti/2i P. ha ^/eutical composition is prepared by combining the follow- 45 
ing materials m the indicated weight proportions: 

2 - benzyloxy - 5 - trifluoromethylbenzoic acid 50 
calcium carbonate 20 
polyethylene glycol, average molecular weight 4000 30 

50 I£f,- dry ' nixtu ? is , thoroughly agitated to obtain a completely unifonn blend 50 

Soft elastic and hard gelatin capsules containing this composition are thee I oreoaiS* 
employing sufficient material to provide each caplile with 19o1 l?o#S^l5[3ES 

«• « ■ EXAMPLE 30 

55 materlalsX^ * blending the following 

3 - methoxy - 5 - trifluoromethylbenzoic acid so 
sodium citrate 25 
alginic acid f 1 
polyvinylpyrrolidone :JJ 

>0 magnesium stearate <: 
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After the dried composition is thoroughly blended, tablets are punched from 
the mixture, each tablet being of such size as to contain 100 mg. of the active 
ingredient. Tablets are also prepared containing, respectively, 5, 10, 25 and 50 mg. 
of the active ingredient, by employing die appropriate proportions of 3 - methoxy - 
5 5 - trifluoromethyl - benzoic acid and excipient blend in each case. 5 

EXAMPLE 31 
2-Benzyloxyo-trifluoromethylbenzoic Acid 
Sodium Salt 

To a solution of 400 mg. (0.01 mole) of sodium hydroxide in 30 ml. of water 
10 is added, in portions and with stirring, 2.96 g. (0.01 mole) of 2 - benzyloxy - 5 - 10 
trifluoromethylbenzoic acid. The slightly hazy solution is filtered and the filtrate 
concentrated at room temperature and under reduced pressure to dryness. The 
residual sodium salt is triturated with acetone and filtered. 

In a similar manner the products of the present invention are converted to their 
15 pharmaceutically acceptable basic salts. 15 

WHAT WE CLAIM IS: — 

1 . A 'benzoic acid compound of the formulae : 





0-Ri X°)n*2 



and the pharmaceutically acceptable basic salts thereof, wherein : 
20 X is fluorine, chlorine, bromine or trifluoromethyl; 20 

R t is benzyl or substituted benzyl wherein the substituent is fluorine, chlorine, 
methyl, methoxy, trifluoromethyl or 3,4-dimethoxy or acylmethyl of the 
formula 



RO 



O 

CH* 



25 wherein R is alkyl containing from 1 to 4 carbon atoms or phenyl or 25 

substituted phenyl wherein the substituent is fluorine, chlorine, methyl, 
methoxy or trifluoromethyl; 

Y is fluorine, bromine or trifluoromethyl; 

R a is allyl, methallyl, crotyl or acylmethyl of the formula 

O 

30 II 30 

RCCH*— 

wherein R is as defined above and; 
n is 0, 1 or 2. 

2. A compound of claim 1 or formula I wherein X is trifluoromethyl and 
R t is benzyl. 

35 3. A compound of claim 1 of formula I wherein X is chloro, and R x is 35 

benzyl, 3,4 - dimethoxybenzyl or acylmethyl of the formula 

O 

rAch^- 

wherein R is alkyl containing from 1 to 4 carbon atoms. 

4. A compound of claim 1 of formula II wherein Y is trifluoromethyl, n is 

40 0, and R 2 is allyl, methallyl or phenacyL 40 

5. A pharmaceutical composition comprising a pharmaceutically acceptable 
carrier and a compound of the formulae : 
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and the pharmaceutically acceptable salts thereof, wherein : 

X is fluorine, chlorine, bromine, methyl, methoxy or trifluoromethyl; 
R t is methyl, benzyl or substituted benzyl wherein the substituent is fluorine, 
chlorine, methyl, methoxy, trifluoromethyl or 3,4-dimethoxy or acylmethyl 



of the formula 



O 



RCCH>— 

wherein R is alkyl containing from 1 to 4 carbon atoms or phenyl or 
f _ substituted phenyl wherein the substituent is fluorine, chlorine, methyl, 

10 trifluoromethyl or methoxy; 10 

R, is methyl, 2-hydroxyethyl, allyl, methallyl, crotyl or acylmethyl of the 
formula 

O 

R<5cH*- 

wherein R is as defined above and; 
15 nisO, 1 or 2; and 15 

R 3 is fluorine, chlorine, bromine or methyl 

6. The composition of claim 5, in which said compound is of the formula 
I, wherein R! is benzyl or methyl and X is trifluoromethyl. 

7 - The composition of claim 5, in which said compound is of the formula I, 
2U wherein X is chloro and R l is benzyl, 3,4-dimethoxybenzyl or acylmethyl of the 20 
formula 

O 

R<HcHa — 

wherein R is alkyl containing from 1 to 4 carbon atoms. 
i* ▼ t ?' ^composition of claim 5, in which said compound is of the formula 
& II, wherein X is trifluoromethyl, n is 0 and R 2 is allyl, methallyl or phenacyl. 25 

9. The composition of claim 5, in which said compound is of the formula II 
wherein X is chlorine, n ih 0 and R 2 is 2-hydroxyethyl or phenacyl. 

10. The composition of claim5, in which said compound is of the formula IIL 
wherein X is trifluoromethyl and R 3 is chlorine. 

30 30 11 A pharmaceutical ^P 08 ** 0 " substantially as described in Examples 29 and 30 
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